Assessing modulators of cytochrome c oxidase activity in Galleria mellonella larvae.
Caterpillars of the greater wax moth, Galleria mellonella, are shown to be a useful invertebrate organism for examining mitochondrial toxicants (inhibitors of electron transport) and testing putative antidotes. Administration of sodium azide, sodium cyanide, or sodium (hydro)sulfide by intra-haemocoel injection (through a proleg) results in a dose-dependent paralysed state in the larvae lasting from <1 to ~40 min. The duration of paralysis is easily monitored, because if turned onto their backs, the larvae right themselves onto their prolegs once they are able to move again. The efficacy of putative antidotes to the three toxicants can routinely be assessed by observing shortened periods of paralysis with larvae given toxicant and antidote compared to larvae administered only the same dose of toxicant. The validity of the approach is demonstrated with agents previously shown to be antidotal towards cyanide intoxication in mice; namely, sodium nitrite and CoN4[11.3.1] (cobalt(II/III) 2,12-dimethyl-3,7,11,17-tetraazabicyclo-[11.3.1]-heptadeca-1(7)2,11,13,15-pentaenyl cation). These same compounds are shown to be antidotal towards all three toxicants in the G. mellonella caterpillars; findings that may prove important in relation to azide and sulfide poisonings, for which there are currently no effective antidotes available. The observation that sodium nitrite ameliorates cyanide toxicity in the larvae is additionally interesting because it unambiguously demonstrates that the antidotal action of nitrites does not require the involvement of methemoglobin, contributing to the resolution of an ongoing controversy.